A novel mechanism for regulation of vacuolar acidification.
We have recently demonstrated that Cys-254 of the 73-kDa A subunit of the clathrin-coated vesicle (H+)-ATPase is responsible for sensitivity of the enzyme to sulfhydryl reagents (Feng, Y., and Forgac, M. (1992) J. Biol. Chem. 267, 5817-5822). In the present study we observe that for the purified enzyme, disulfide bond formation causes inactivation of proton transport which is reversed by dithiothreitol (DTT). DTT also restores activity of the oxidized enzyme following treatment with N-ethylmaleimide (NEM). These results indicate that disulfide bond formation between the NEM-reactive cysteine (Cys-254) and a closely proximal cysteine residue leads to inactivation of the (H+)-ATPase. To test whether sulfhydryl-disulfide bond interchange may play a role in regulating vacuolar acidification in vivo, we have determined what fraction of the (H+)-ATPase is disulfide-bonded in native clathrin-coated vesicles. Vesicles were isolated under conditions that prevent any change in the oxidation state of the sulfhydryl groups. NEM treatment of vesicles causes nearly complete loss of activity while subsequent treatment with DTT restores 50% of the activity of the fully reduced vesicles. By contrast, treatment of fully reduced vesicles with NEM leads to inactivation which is not reversed by DTT. These results indicate that a significant fraction of the clathrin-coated vesicle (H+)-ATPase exists in an inactive, disulfide-bonded state and suggest that sulfhydryl-disulfide bond interconversion may play a role in controlling vacuolar (H+)-ATPase (V-ATPase) activity in vivo.